Credit for the first description of familial spastic paraplegia is usually given to Strumpell (1880) although a very similar condition was described by Seeligmuller (1876) However, there has been controversy about the relationship between familial spastic paraplegia and other heredofamilial diseases of the nervous system. Many authors have argued that the term familial spastic paraplegia should include a variety of related diseases, and in the almost 100 years since Strumpell's original case report there has been extensive reporting of many forms of the disorder. Other authors such as Bickerstaff (1950) , Ozsvath (1968) and Behan and Maia (1974) have felt that the disease originally described by Strumpell remains a distinct clinical and pathological entity. It is the purpose of this paper to review a family with 'pure' familial spastic paraplegia and review all such cases reported in the literature to date.
Case presentation CASE 1 (INDEX PATIENT)
KF ( Figure) , a 7 year old white male, was in his usual state of good health until six months before admission when his mother noticed the onset of difficulty negotiating stairs, with more trouble going up than down. The symptoms increased minimally in severity during the six months before hospitalisation. The index patient's sister walked at 13 months and appeared well until the mother noticed the child having difficulties in gym class where she began stumbling frequently and developed a wide based gait. Her deep tendon reflexes were increased in the knees with unsustained clonus in the ankles bilaterally. Her plantar responses were flexor bilaterally. The gait was wide based and the patient had difficulty walking on her heels, but she could walk well and had no sensory loss, weakness, atrophy, pain, or ataxia. The grandmother of the index patient denied any difficulty with gait. Physical examination was entirely within normal limits.
CASE 12
The patient's grandfather had a normal gait but complained that he occasionally had lower extremities weakness and he had hyperreflexic knees and ankles with bilateral extensor plantar responses.
CASE 13
The great aunt of the patient denied any difficulty. On Strumpell classified his cases in two groups according to the age of onset of the disease. In group one, the onset of disease occurred between the third and sixth years of life, while in group two onset was later, occurring between the twentieth and thirtieth years. Bell and Carmichael also divided their cases into two groups, autosomal recessive and dominant, roughly corresponding to Strumpell's two groups, and we have used this classification in our review. Like Bell and Carmichael we were able to divide all the cases into dominant and recessive forms. Two families reported by Johnston and McKusick (1962) and Baar and Gabriel (1966) of familial spastic paraplegia where the pedigrees were compatible with x-linked recessive inheritance were not true cases of pure spastic paraplegia as both families had early signs of brain stem and cortical lesions.
The dominant form was noted in 73 out of 104 families (70%) while the recessive was seen in 31 out of 104 (30%). There were a total of 441 family members described in the dominant form, 95 in the recessive type. The dominant form has usually been characterised by a wide variation in the age of manifestation, slowness of progression, and relative rarity of devastating neurological deficit whereas the recessive type has an early beginning and a generally more severe course. In the recessive cases reviewed by Bell and Carmichael (1939) Analysis of the cases recorded by Bell and Carmichael (1939) revealed a high sib/sib correlation of age at onset within families; our review again supports these observations. In the 104 cases of pure familial spastic paraplegia reviewed intrafamilial homochrony (within a decade) was found in 82 families. Again it was the recessive type which had the most intrafamily homochrony; 78% of the families had onset of the disease within one generation, 100% within two generations. Only 64% of the cases with the dominant mode of inheritance had onset within one decade.
As in previous studies males outnumber females in both forms, 57% to 43% in the dominant form, 61% to 39% in the recessive type.
Although the extent and severity of the disease among families varies from mild hyperreflexic lower extremities with a slightly abnormal gait to a severe crippling illness, the disease tends to follow similar clinical courses within families. For purposes of comparison, severity of the disease in each family member was ranked from 1 to 4 with 1 equal to no clinical abnormality, with increased reflexes in the lower extremities, and/or plantar extensor responses, 2 equal to mild gait abnormality, 3 equal to a severe gait abnormality hindering activities, requiring crutches, or both, and 4 equal to disease to such an extent that the patient is bedridden. Severity was similar in both groups, averaging 2.7 in the recessive and 2.5 for the dominant.
Because of the generally benign course of the disease there are few pathological data. Schwarz's (1952) The number of associated neurological symptoms that have been added to the relatively specific entity described by Strumpell continues to grow and make analysis of the cases difficult. Variants of familial spastic paraplegia have included familial spastic paraplegia with spinocerebellar artrophies such as Friedreich's ataxia and Charcot-MarieTooth disease (Ross, 1942) , ataxia (Bell and Carmichael, 1939) , dementia (Paskind and Stone, 1933; van Bogaert, 1952) , visual defects (Crowe, 1944) , mental deficiency (Paskind and Stone, 1933; Gamboa and Peniche, 1973) , central retinal degeneration (Kjellin, 1949; J6quier and Streiff, 1947) , ichthyosis (Sjogren and Larsson, 1957) , sensory impairment (Koenig and Spiro, 1970) , extrapyramidal features (Dick and Stevenson, 1953) , cardiac conduction defects (Sutherland, 1957) , optic atrophy (Ozsvath, 1968) , epilepsy (Bruyn and Mechelse, 1962) , retrobulbar neuritis (Bickerstaff, 1950) , amyotrophy (Holmes, 1905; Garland and Astley, 1950; Refsum and Skillicorn, 1954; Gilman and Horenstein, 1964) , leucodystrophy (Poser et al., 1957) , and Huntington's chorea (Frank and Vuia, 1973) . Of 267 families with familial spastic paraplegia, Ozsvath noted that 57% were associated with other defects: cerebellar symptoms in 23%, amyotrophic lateral Strumipell's pure familial spastic par-aplegia: case study and review of the literature sclerosis in 17%, extrapyramidal symptoms in 7%, and optic atrophy in 8%. Rhein (1916) was the first to point out that forms exist between pure spastic paraplegia, familial amyotrophic lateral sclerosis, familial cerebral diplegia, and familial disseminated sclerosis. Since Rhein, many other authors including Ross (1942) and Landau and Gitt (1951) have emphasised the interweaving of patterns in certain of the heredodegenerative diseases notably the Friedreich's complex, Charcot-Marie-Tooth disease, Roussy-Levy syndrome, familial spastic paraplegia, and feel that in some families there may be genetic vulnerability of certain tracts in the CNS to degeneration in either a simple or complex fashion producing mild or complicated neurological disturbances.
Although it is interesting to speculate about possible interrelationships among the disease groups mentioned above it appears quite clear to us that there is indeed a separate, albeit rare, clinical entity of pure Strumpell's familial spastic paraplegia with its unique modes of inheritance, clinical course and pathology. 
